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SPECIAL FORECASTS AND WARNINGS-WEATHER AND CROPS. 

WEATHER WARNINGS. 
By H. C. FRANKENFIELD, Supervising Forecaster. 

[Dated: Weather Biireaii, Washington, Mar. 15,1919.1 

Storm wamin.qs.-There was no occasion for special east-northeastward with increasing intensity, and small 
forecasts until the evening of the gth, at w1iic.li time a craft warnings for fresh to moderately strong southeast 
western disturbance had reached the North Carolina winds were ordered displnvecl a t  S a. 111. of the 20th along 
coast with a northeastwd movement. At the same the Middle Gulf coast. The winds occurred as forecast 
time a disturbance was approaching Bermuda from the and at  11 n. ni. of the %th, with the disturbance centrai 
soutliwarcl, ancl advisor x-arnings were issued for strong over sou them tern Kansas, small-crdt waimhigs were 

winds and ales occurred as forecmt. There was also n clis- Atlantic coast from Jacksonrille to Cape IIenry for fresh 
turbance o f marked intensity over Alberta niodng south- to moclerntelg strong e& and southeast winds. How- 
eastward, ~d warnings of strong northeast winds with ever, the dis turbttnce rapidly disintegrated during the 
snow or rain were sent to open ports on Lake Michigan. ZOtli, and only local fresh winds occurred. 
This disturbance mored due emtwnrd with decreasing Aiio tlier distw1)anc.e of siillilar origin was over Lake 
intensity, and no strong winds occurred. Huron on the evening of the 30th with rapid northetist- 

On the night of the 13th a severe disturbance from the wl-nrtl mowment. ancl increasing intensity, and at  10.30 
north Pacific was centrd over the Tesas Panhandle with in. sout,ln-est storm warninv‘3 were ordered from 
general low pressure east of the Rocky Mountains, and ~ c 1 a w a . r ~  Breah-at,er, Del., to %ortland, Me. At 11 
at  10 p. rn. warnings were ordered on the Gulf coast from a. 111. of the 23d southeast warnings were also ordered east 
Bay St. Louis, MISS., to Cedar Keys, Fla., for strong of Port,lnnd. Strong winds occurred as forecast, East- 
southeast winds on the following day. On the morning )art*, h;fe., reporting a wind velocity of 56 miles an hour 
of the 13th the storni was over northwestern Missouri, iron1 the cast. 
with a barometer reading of %.go inches nt Kansas City, Still nnot.lier disturhnncc, from trlie North Pncific, really 
and fresh souther1 gdes were blowing over northeast,crn n redcvclopment in t,he rcnr of a niore moderate primary 
Gulf of Mexico. gouthwest warninp were then ordered clisturbance, wns c e n t d  on the morning of the 25th over 
at  Tampa, Fla., and along the dtlantic coast from Jupiter, southern Louisima, with a strong and cold high area to 
Fla., to Fort Monroe, Va. Strong northeast to north t,he nort.hmestward, nnd at noon northwest storm warii- 
pales. with snow and lower temaeratures were dso fore- a. ings were ordered from Bay St. Louis, Miss., to Carra- 

belle. Fln.. for shiftine winds beconiine nort-hwest and 

north winds a t  sea nort s i of the Virginia capes. Strong ordered clisplayecl at  Tcimpa, Fla., and along the South 

D 

cast for the Up ler Lake Region, Hnd strong shifting winds 
for the Ohio Galley, Tennessee, and the Lower Lake 
Re ion. At 5 p. 111. southeast storm warninas were 

and the warnmgs along the Gulf coast from Bay St,. Louis 
to Cedar Keys were changed to northwest. Winds 
occurred as forecast over d districts, except along the 
Maine coast, the disturbance having diminished in in- 
tensity, and divided after leaving northern Illinois. On 
the ni ht  of the 14th, with a secondary disturbance off 

displayed a t  Eastport, Me., but only fresh winds occurred, 
notwithstanding the very low pressure. 

On the mornin of the 15th, when the steamship Gcorge 

United States on boar4 the followin special message was 

Stroq shifting winds and gales and stormy weather will prevail over 
the entlre North Atlantic Ocean for the nest several days. Marked 
depression off the New England coast moving northeastnmcl. and 
severe storm near the Azores with barometer this morning 25 90 inchea 
and maximum wind velocity of SS miles an hour from south. 

or d ered along the Atlantic coast north of Fort konroe, 

the Ng ew Jersey coast, northeast storm warnings were 

Washington was P eavinw fiance with the President of the 

sent to the Navy Department, Was B iington, D. C.: 

From reports received later i t  appears that this fosecast 
was fully verified. 

As abnormally low pressure continued along the North 
Atlantic coast, with a rapid rise over the interior, north- 
west storm warnin s were ordered a t  5 ). m. from Dela- 
ware Breakwater, 6el., to Newburyport,bass., for strong 
west and northwest winds, snow, and colder weather. 
These warnings were fully verified as to wind and tem- 
perature, New York City, and Block Island, R. I., reporb 
mg rnmmum wind velocities of 64 and 56 miles and hour, 
respectivel , from the northwest, but there was no snow 

e was central 
on the evening of the 19th over northern g z o n a ,  moving 

south of d ew England. 
A disturbance of the “Southwestern” t 

” 
t.ron’g, w i til mpidly-fdiiiig tcnip era. ture. Sdvisori warn- 

ings for fresh to inoderntely strong northwest winds had 
previously heen issued to open ports on .Lake kfichig?n, 
the priinnry disturbiuice a t  the time being a short dis- 
tance northeast of Lake Superior. Again strong winds 

On the evening of the 25th the seconclary disturbance 
was central over estreme northeastern Piorida, with 
nno trher sc.cond:iry over sou t,heasterii Virginia, and at  
10.30 p. ni. northwest storm wariiiiigs were ordered along 
t,he Atlantic coast from Jnclrsouville, Fln. , to Nantucket, 
Mass. The prini:iry disturlmnce wa.s over eastern Ont,nrio 
a t  this time, m d  on tslie following day strong winds and 
gdes occurrecl as far nort,h tis t,he Massachusetts coast. 
On the morning of the 26t.h nort,hwest warninws were 
ordered for the eastern Mt:.ine coast, but only fresk winds 
followed, the storm center llaviiig moved northeastward 
ttt some distance OR the const. 

Again, on the erening of the Zith, anot.her disturlmnce 
from t,he North Pacific wils ceiitrnl over Oklahoma, with 
n cold high area to the northwnrd, and southenst warn- 
ings were ordered on the Gulf cmst from Bay St. Louis, 
MISS., to Cnrrnbelle, Fla. Advisory wziriiings of snow, 
cold we:it.lier, and st.rong enst and northeast winds were 
also sent to open ports on Lake Michigan. The forecast 
was fully verified as to Ldie Michigan, but failed on the 
Gulf coast owing to the rnpicl northeastward movenient 
of t4he storm center. 

On the morning of the 2St.h with the storin central in 
marked form over estrenie east,ern Iowa, st.rong winds 
were foreca.st for the Ohio Valley and the entire lake 
region, and gales occurred generdly during the day and 
night. At 5 1’. in. southwest storm warnings were or- 
dered along tlie Atlantic coast from Wilniington, N. C., 
to Portland, Me., but as the storm rapidly diminished in 

OCCUlTed 8S fOl‘eCaSt. 
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intensit during trhe night there were no strong winds? 

Island, R. I. 
There were no storms without warnings. 
Cold 'IDC(.UE and frost wnminys.-Frost warnings were 

issued for some portions of the Southern States on the 4th, 
cith, gtli, loth, 15th, 16th, 17t.h, and 23d. All warnings 
were verified, escept t,hose of the 17th for centrid iIIid 
nort,hern Florida, md those of the 23d for Aldmiiii, 
southern Georgia, nnd northern Florida. The frosts in 
Florida on the 10th and 11 th were severe. 

The first cold-wave wirning of the nioiith was issued 
on the 4th for portions of 1\Iichignn, :uid was only par- 
tially verified, 1)ot)h as to amount of fill1 in temperature 
and the lowest temperatures reac.hec1. The nest warn- 
ing was issued a t  2 p. ni. of the 0th for southern Alihami,  
southern Georgi:t, and extreme northwest,ern Florida, and 
a nioderate cold wave occurred on t,he following morning. 
On the evening. of the 24th wzi.rnings were issued for t i  

cold wave within 36 hours over Michigan and iiorthern 
Indiana, and esteiided on t.he following morning over 
the L a . 1 ~  Region, tlie Ohio and Lower M'ississippi vdleys. 
the East Gulf and the South Atallaiit.ic States, those in t,he 
Y0ut.h to occur within 4S hours. These warnings were 
well verified except in the South, no freezing temper:i- 
tures occurring east of Alahin i~  escept in northwestern 

.Georgia. On the evening of the 25th :md the morning of 
the 26th the cold-wave wmiings yere  esteiirlecl over t,he 
Middle A4tlant.ic States and New England, but they wero 
not verified owing to t,he rapid eastward movement of 
one of the nunicrous western cliuturbances. 

On the evening of the 27th and morning of the 2Sth 
cold-wave warnings were issued for the Lake Region, the 
Ohio Valley, and t,he East Gulf States, aacl in the evening 
for the Middle and Sout.11 Atlantic States. These w m i -  
ings also failed of verification, idthough t,here was .a 
decided fit11 in ternpernturc, except in tlie South At,lantm 
States. 

No cold waves occurred without wnming escept local 
ones on the 9th, at. Yault Ste. Marie, hlich., micl Elkins, w. Va. 

escept % etween Delaware Breakwater, Del., and Block 

WARMISGS: OTHXSB DISTRICTS. 

New OrZcans, La., fowmsii district.--On tlie morning of 
February 3, the bnronietcr was low ovcr the Mississippi 
Valley. There was also a niodernte but well-clefincd 
cyclonic movement of the atmosphere in tlie West Gulf 
region and an area of high pressure attcncletl by low 
temperatures over the eiistern Rocky Mountain region, 
the Missouri Valley, and the Plains States. Cold-wave 
wnrnirm were issued for central and eastern Oldahoma, 
enst 'rpestis, escept the imniecliatc const, nort~n-est 
Louisinna, aacl western A ~ ~ B I ~ s z ~ s ,  haserl on the LOU- 
from the West Gulf region moving out and tlie hiail- 

ressure area dropping south\-ard into that region. ! h e  
row pressure (lid not move out of tile Fve,st ~ u l f  region 
and the cold wave was 'ustifietl only over the estreme 
northern portion of the c 1 istrict.. 

An area of low pressure over the interior of Tesns, with 
an area of liigli pressure and lorn temperatures over thc 
Missouri Valley and the Plains Statcs on t.he p. in. map 
of February 0 iiidicatecl cold ivnvcs in Okl. J 1 ionin, 
Arkansas, the interior of east Te.sas, ancl nort,liwest 
Louisiana, and warnin s ordercd for these areas failed of 
verification because o P an area of low pressure which, 
reports the following morning showed, cent,ered in the 
vicinity of Monterey, Meslco. 

Low temperatures accompanyha an area of hieh 
ressure, having its crest over txe northern RocEy 

kountain region, with an area of low pressure over the 
southern Rocky Mountain region on the evening of 
February 23 indicated that a cold wave would over- 
spread the greater portion of this district; cold-wave 
warnings were orders at  9:30 p. ni., February 23, for 
Uklaiioma, t,he Tesas Panhandle, ancl estrenie north- 
western Arktmms, and were repented at 9 :45 a. ni. on the 
34t.11, and esteiided at  1:OD p. m. over Arkansas, north- 
westeni Louisiana, and the eastern portion of east Tesns, 
mid at night t.o the Louisianian c.oast. The cold-wa~e 
warnings were justified. 

Cold-wave warnings were issued at  9:.31) p. 111. on tlie 
2'7th for Oldahoma and estreine northwest Arkansas, 
and at 1O:OO a. ni. on tlie 2sth for the remainder of 
Arkansas, Louisiana, and Houston and Port Arthur, Tes. ; 
tlic wsriiings were justified. 

No general colcl waves occ.urrcc1 without warnings. 
Small-crnf t w-nriiings were issued on February 12 and 

19 for the T e s . ~  coast, and storni warnings were issued 
for the Tesas and the Louisisna coasts on tho 12th and 
25th; the wxrnings were justified. 

No general storm occurred without ~-mnings. 
Live-stock warnings were distributed 011 the 53d, %th, 

%Mi, B'Tth, nlld 2Stll. 
Fire-weather winlings were clistributetl to Oklahoma 

n.wl Arkansas ton the B'i th.--I. 31. C?Z.i?;p. 
f 'Ii.irago, I l l . ,  jbrccast cl~istricf.-'.l'lie first cold-wave 

wnniiiigs of the nioiith were issued on the morning of 
Febru:i.rp 3, und covered north-central Iowa, extreme 
ea&ern Minnesota.? and western and northern Wisconsin, 
niitl were estcnded during the J ternoon to include the 
balance of Wisconsin, and Dubuque and Davenport, 
IOU-a. Practically all of these warnincrs were verified. 

~oltl-wave warnings were not issue$ again cluring the 
moiith until the nioriiina of the 23d. when a mnrked cold 
high area appeared in tfie British Northwest. Warnings 
wqre then sent to southeastern Montana, east and central 
Wyoming, ant1 the western portions of North and South 
Dakota. and Nebraska. Tile evening of the same day 
w;irnings were extended enstward as f ar as Minnesota and 
northwestern IOTVR, and during the %th, eastward and 
southward, including the entire districts? Arlvices were 
dso sent to tlie stock interests of W oming, South 

ward movement of this cold wttv-e. These warnings were 
for the most part fully verified, although the verifying 
limit was not reached at some point,s in tlie soutliwestern 
portion of the district,. 

From the 34th to the close of the niontli intense cold 
prevailed in Montnna, the Dakotas, and Minnesota, but 
the rapid return t,o warmer weathcr over tlie southern 
and eastern portions of the district on the 37tli, under the 
influence of a disturbance moving southeastward across 
the Middle Rockies and t,hence northeastward to the 
the Lake region necessitated the issuing of cold-wnve 
warnings from southern Wyoming to the eastern limits 
of the district. With the ewe >tion of southern Wyoming, 
all these warnin- were veri A ed. The stock interests of 
South Dakota, dhraska, and ~ a i i s a s  were fully advised 
of the approach of this cold wavc whic.h caused fresh to 
strong northerly winds, wit'h snow, in the Southern 
Plain States.-Ernest H. Hn.ines. 

Denver, C~JZCJ. ,f;mcast disti*ict.-The month was no table 
for the laroe number of North Pacific LOWS, several of 
which devaoped into storms of such marked character 

Ddiota, Nebraska, and western lhnsns c Q uring the east- 
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ryc to re uire s ecial warnings. The LOW that appeared 
on the I ? $  orth acific coast 0x1 the 25th became one of the 
most severe storms of recent years in the central portion 
of the district. 
. On February 1 a disturliance of marked intensity was 
central in southern Nevada, a.nd warnings of heavy snow 
in northern Arizona, southwest Coloratlo, and iiortlimest 
New Mexico and hi@ winds in Utah and northern Ari- 
zona were issued. bevernl inches of snow fell over the 
area covered by the warnings. Press dispatches from 
Flagstaff, Ariz., stated: 

A cold wind was causing drifting, which is ssid to be seriously 
interfering with train movemente. Reports indicate thst all of 
northern Arizona is in t.lie grip of weather approximating blizzard 
conditions. 

On the 11 th a clisturlmnce of consideral)le intensity was 
central in northern Nevada a.nd warnings of s tron 
erly winds were issued for tlie western part of t ie clis- 
trict. By S p. m. the storm occupied the niiclclle Rocky 
Mountain region and warnjngs of s troiig wes t,erl.y winds 
were extended to New Mesico. It crossed the Divide by 
8 a. m. of the 12th and the warnings were estended to the 
remainder of the district. During the pmsage of tlie 
storm across the district fresh to strong winds were gen- 
eral. The highest velocity reported was GO miles a:i 
hour from the west in southern New Mexico. A dis- 
turbance developed in western IJtah on the 17 tali, moved 
slowly eastward and reuclied western New Mexico on tlie 
morning of the 1%h, when warnings of heavy snowfall in 
southern Colorado ancl northern New Mexico were issued. 
Many stations in sou tliern Colorado reported several in- 
ches of snow. At Trinitlad the snowfall was S.S inches. 
A storm of unusual intensity appeared on the North 
Pacific coast on the 25th. o n  the morning of the 26th 
the barometer reading nt Tatoosli Island was 29.06 in- 
ches and the pressure was decreasing rapicll in the 

were issued on the 26th for Utnli, New Mesico, and Ari- 
zona, and on tlie 2ith for the entire district. At S a. ni. 
on the 27th the storm was over northwest Colorado, with 
increased intensity, while an anticyclonic. area occupicil 
the Canadian border States from Montana eastward to 
Wisconsin and the pressure was rising in the Plateau 
region. The wind attained a velocity of 65 miles froni 
tlie south a t  Modena and 52 miles per hour a t  Salt Lake 
City on the 26th and 30 to 56 d e s  in New b1esic.o antl 
northern Arizona on the 27th. Snow slides were re- 
ported in several localities in the mountain districts ani1 
railroad officials reported the worst week esperienced in 
yeam Livestock warnings were issued for parts of Colo- 
rado on the 2d, 2ith, and 37th and for northea.st New 
Mexico on the 27th, and cold wave warnings in east.ern 
Colorado on the 24th and in Colorado, north New Mes- 

7 west- 

Plateau region. Warnings of strong souther sr y winds 

ico, iiortli Arizona, ancl soutliwest IJbali on the 27th. 
The warnings were generally fully justified.-~~rd~ricL 

Su. ) I  Fwii cisco, Ca I $ ,  ji wccust d i s t ~ i c t .  -3 torrn y weather 
n’as tlie rule rather than the esceptioii in this district 
during February. Storni warnings were ordered on 14 
days for some portion of the North Pac ik  coast; small 
craft warnings mere displayed .pn four occasions, and 
t,liree live-s toclr warnings were issued. Frost warnings 
were issued for some portion of C!a.lifornia on 1s days. 
Most of the warnings were justified, although neither the 
storms nor the frosts were of unusual severity. 

On Februxrv S Rbout 10 miles south of 13ehigham six 
nien were w\rasheiI overhowd and clrowned froni tlie can- 
nery tender U ~ a i i t t ~ . .  The i%*u,idu, was near the center 
of tlie bay, wliere the waves were unusudly high, when 
she racecl into tiic trougli of a big wave and careened so 
far to the lcewnril as to spill f-ive nien int.0 tohe sea. The 
cnpt,aiii, in eiicleavoriiig to rescue one of them, jumped 
into tlig \niter antl wtxs also clrownecl. Warnings for 
the storm were ordered a t  Belliiigliani at  6:40 p. in., li’eh- 
rua.ry 7 .  

One of the most frcakisli storins on record developed 
sucltlenlg o ~ e r  Vnncour.er Island on the inoriiiiig of the 
4th. A I.Jnromet,er readins of 29.00 inches was reported 
that clay at  5 a. m. at 9rimigle Ialancl. During this 
storm a in:i~xininni wind velocity of 80 miles from tho: 
wutliwesta occurred , at TiLtoosli Island. ‘ h e  weather 
map the evenii?g 1Jcfol.o did not, indicate the proximity of 
such liigli \-;incis urid 110 warnings were issued. Our ob- 
server n t Tatoosli reported tliere was not the slightest 
local iiidication of a violent blow t; hours before the 
ni,zxiniurn velocit$y wtt;  reaclieil. Tlie storm disappeared 
h o s t  as rapidly as it q>pe:md, unci the ewning weather 
chart the smie clap shnweil scarcely a trace of Ct. 

In a 1ett.er from the H. J. Da.ngberg Land & Live Stock 
Co., of Nirtden, Ner., dated February 55, 1919, the 
secretary of the company stated, “The weather re iorts 
(live-stock \v.ariiings j you have been sencling 11s a t  d iff er- 
ent tinies are greatly appreciat.ecl and they have been of 
valuable assist:ince in sererd instaiices.” 

At Sa~rnineiito, C.’idif., there were sis light and four 
lieavy frosts, and a t  Presno, Calif., the nunihers were four 
and three, respcctkely. :lt both of these stat>ions the 
niiiiimuni tacniperaturc for February was 33 O, from roof 
esposures, while at  Yomon?, in the citrus district of 
southmi C‘nlifornia, the niininiuni temperature was 32”, 
or lower, on 14 (laps, with iiistruinents ex osed about 5 

uncler thew conditions are unsatisfnc.tor-y, ?XI t it is be- 
lieved most of those issued were verified, although some 
few were decided failures.-&’. ,i. I3fu.k. 

Ii‘. &’ist. 

feet a\)ovc the grouiitl. Veriiications of r rost forecasts 

RIVERS AND FLOODS, FEBRUARY, 1919. 
By ALFRED J. HENRY, Meteorollqjst in Chttrge. 

There were no severe floods during the month. Flood 
stages due to moderate rains occurred in the South and 
in northern California as indicated in the paragraphs 
below. 

The high water in the Sttntee River in South Carolina 
that was in progress at the end of January had fallen 
below flood stages by the lath, but moderate rain on the 
14th caused it to pass the flood stage again by the 16th. 

The Pearl River a t  Jackson, Miss., was a t  flood stage 
from the 7th to 6he 9th. 

General rains of moderate intensity in the South 
Atlantic and East Gulf States from the 20th to the 26th 
caused most of the rivers’in these districts to slightly 

esceed flood stnges during the last week of the month. 
But little damage was suffered owing to timely m 

Moderate to heavy rains during t,he second week of t e 
month caused a sharp rise in the Sacramento River. 
Owing to the reclamation of Sutter Basin, t,he water 
which flowed through Moulton Break into Butte Slough 
was forced t.o thc north and east of Sutter Basin and it 
spread over several thousand acres, causing damage . 
estimated a t  several hundred thousazld dollars. 

The Willaniette River a t  Eugene and Oregon City, 
Oreg., was in slight flood on the 10th and 12th. The 
usual tabular matter follows: 


